Specification 



Title of the Invention 

[0001] Treatment Tools for Endoscope 

Background of the Invention 

[0002] The present invention relates to a measurement tool 

or treatment tool for an endoscope. 

[0003] A measurement tool for an endoscope is typically 

used for measuring a size of an ulcer or the like on a mucous 
membrane in a human cavity. The measurement tool is generally 
configured such that graduations are formed at a tip end portion 
of a flexible shaft, which is detachably inserted through an 
instrument tool insertion channel of the endoscope. An example 
of such a measurement tool is disclosed in Japanese Utility 
Model Publication HEI 6-44401. 

[0004] With the measurement tool configured as described 

above, a size only in one direction can be measured, and a length 
in another direction cannot be measured. In order to measure 
the size of an object in two different direction, a direction 
where the graduations are provided should be changed. However, 
at the tip of the endoscope, at which a positional relationship 
with respect to the ulcer is limited, it is difficult to change 



the orientation of the distal end of the endoscope. Thus, it 
is almost impossible to directly measure the length of the 
object (e.g., ulcer) in two different directions. Therefore, 
a length in one direction should be guessed based on the measured 
length. 

[0005] The Japanese Utility Model Publication HEI 6-44401 

teaches a measurement tool provided with a flexible tube having 
two slits, which traverse the flexible tube in the diameter 
direction, at a certain interval along the axis of the flexible 
tube. By operation an operation wire, the distal end portion 
of the flexible tube, on which gradations are formed, is bent 
to form a T- shape. However, in such a configuration, the 
flexible tube is bent by 180 degrees at one of the two slits. 
Therefore, when such a bending operation is repeated, the 
flexible tube may be broken, at the slit, within a relatively 
short period of time. 

[0006] Another typical tool for an endoscope is an 

injection tube for injecting contrast medium. A conventional 
injection tube is typically formed as a single tube made of 
flexible resin such as tetraf luoroethylene . An injection mouth 
is provided at the proximal end of the injection tube. At the 
distal end thereof, an end tip may be secured. In some injection 
tubes, a core metal is inserted so that the tube is not folded. 
[0007] The tubular tool as described above is inserted in 

a treatment tool channel of an endoscope. In the conventional 




treatment tool, an orientation or a direction of a distal end 
portion of the tubular tool, which is protruded from the distal 
end of the endoscope, cannot be controlled. Therefore, 
according to the conventional art, the distal end portion of 
the flexible tube is formed to have tendency to bend in a 
predetermined direction. Even with such a tubular tool, it is 
still difficult to insert the tubular tool in a diverging tube 
at a deep portion of a bile duct or bronchial tubes. 

. [0008] Another typical treatment tool for an endoscope is 

□ 

f*% a bendable treatment tool used for collecting tissues from a 

ffi 

y, mucous membrane inside a human cavity. 

QD 

Ifl [0009] As such treatment tools for collecting human 

"4 

s tissues, ones having a brush tool or spoon tool are secured onto 

y 

Rl a tip end of a flexibly bendable sheath. An example of such a 

tH tool is described in Japanese Patent Provisional Publication 

Ej 

W HEI 05-142. 

[0010] Conventional tools for collecting human tissues, 

as described in the above -described publication , are configured 
as precision instrument such that link members rotatable at 
respective rotation axes, which are perpendicular to the axis 
of the flexible tube, are provided at the tip end portion of 
the flexible sheath. The link members are configured to be 
bent/expanded upon back/forth movement of an operation wire. 
[0011] With this precise structure, it is difficult to 

clean the tool completely after operation thereof. Further, due 
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to the precise structure, the tool easily malfunctions. Due to 
the precise structure, such tools are relatively expensive and 
may not be disposable. Accordingly, the conventional tools may 
be reused in unstable condition. 

[0012] Another typical treatment tool for an endoscope is 

a catheter, which is inserted in the forceps channel of an 
endoscope, and is used for feeding of chemicals or suction of 
bodily fluids. 

m [0013] The catheter for an endoscope is generally formed 

f ■ 

q of a flexible tube having a simple structure. In order to lead 

y* the distal end of the catheter to a target position, it is 

£p 

IH preferable that the direction of the distal end portion is 

- remotely changeable. 

FJ [0014] Fig. 35 shows a structure of a conventional catheter 

ru 

for an endoscope. As shown in Fig. 35, the conventional catheter 

Q 

lu includes a flexible tube 501. inside the flexible tube 501, an 

operation wire 502 is loosely inserted. At the distal end 
portion of the flexible tube 1, a pair of holes 503 are formed, 
which are spaced along the axial direction by a predetermined 
amount. Between the holes 503, the operation wire 502 is located 
outside the flexible tube 501 and extends along the axis of the 
flexible tube 501. Further, the flexible tube 1 is provided with 
a plurality of circumferential grooves 504 at a predetermined 
interval so that the flexible tube 1 is easily bent. 
[0015] In the catheter configured as described above, if 
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the operation wire 502 has tendency to bend in a certain 
direction, the flexible tube 1 may meander. In such a case, the 
catheter cannot be used. Therefore, generally twisted wires 
having less rigidity are used as the operation wire 502. 
[0016] When the operation wire 2 is pulled, the distal end 

portion of the flexible tube 501 is bent as indicatied by 
two-dotted lines in Fig. 35. However, even if the operation wire 
is pushed, due to its low rigidity, the distal end portion of 
y . the flexible tube 1 may not bend. Thus, according to the 

5 

W 

q conventional structure, it is very difficult to lead the distal 

LI end of the catheter to a desired direction. 

[0017] A cytodiagnosis brush is known as treatment tool 

3 for an endoscope. Generally, the cytodiagnosis brush is 

FU configured such that a brush shaft provided with radially 

ru 

in planted brush at the distal end portion thereof is connected 

13 

with the distal end of a closely wounded coil pipe, which can 
be inserted in the treatment tool insertion channel of the 
endoscope. 

[0018] Endoscopes should be cleaned and disinfected 

completely after they are used. However, for the cytodiagnosis 
brush described above, it is difficult to completely clean and 
disinfect inside the coil pipe. Therefore, in order to avoid 
contagion between patients via the cytodiagnosis brush, it must 
be disposed when it is used once, which has been considered 
wasteful. 



5 



[0019] Another typical treatment tool for an endoscope is 

a biopsy forceps for collecting biopsy tissues from the human 
cavity. 

[0020] The biopsy forceps is generally configured such 

that an operation wire is movably inserted in a flexible sheath, 
and by moving the operation wire, a pair of forceps cups provided 
at the distal end of the flexible sheath are opened/closed, 
[0021] In a conventional biopsy forceps configured as 

above, the direction of the distal end portion of the sheath 
cannot be changed. Fig. 46 schematically shows a branched 
portion of a brachial tube, in which an endoscope 750 is inserted. 
In Fig. 46, 701 denotes a flexible sheath and 702 denotes forceps 
cups. In this example, the endoscope should be inserted to a 
branched tube having a tumor 100. However, since the direction 
of the distal end portion of the flexible sheath 701 cannot be 
changed, when the flexible sheath 701 is protruded from the 
distal end of the endoscope, the flexible sheath enters the 
other tube as shown in Fig. 47. 

[0022] Even if the flexible sheath 701 can be introduced 

in the desired tube, as shown in Fig. 48, the tissues are 
collected with the forceps cups 702 abutting against the tumor 
100 from the side. Therefore, invasion area of malignant lesion 
may not be diagnosed accurately. 

[0023] In Japanese Utility Model Publication SHO 52-33146 

or Japanese Patent Publication SHO 53-10396, a biopsy forceps 



having a mechanism to bend the flexible sheath at the distal 
end portion thereof is described. However, if the sheath is very 
thin, such a mechanism cannot be practically employed in view 
of the strength and operability. 

[0024] A further typical treatment tool for an endoscope 

is a high-frequency cutting tool used for cutting human tissues 
using a high-frequency. 

[0025] Fig. 52 shows a structure of a conventional 

high-frequency cutting tool for an endoscope. As shown in Fig. 
52, the conventional high-frequency cutting tool includes a 
flexible tube 801 made of electrically insulating material. 
Inside the flexible tube 801, a conductive wire 802 is loosely 
inserted. At the distal end portion of the flexible tube 801, 
a pair of holes 803 are formed, which are spaced along the axial 
direction by a predetermined amount. Between the holes 803, the 
conductive wire 802 is located outside the flexible tube 801 
and extends along the axis of the flexible tube 801. Further, 
the flexible tube 801 is provided with a plurality of 
circumferential grooves 804 at a predetermined interval so that 
the flexible tube 1 is easily bent . Such a structure is disclosed 
in Japanese Patent Publication SHO 64-4335. 

[ 0026 ] By pulling the conductive wire as indicated by arrow 

in Fig. 52, the distal end portion of the flexible tube 1 between 
the pair of holes 803 is bent as indicated by two-dotted lines 
in Fig. 52. 



[0027] Fig. 51 shows a usage of the high-frequency cutting 

tool described above. The distal end portion of the flexible 
tube 1 is inserted in an opening of bile duct 102 communicating 
with the duodenum 101 , and the high-frequency current is applied 
to the conductive wire 802. Then, the tissues at the opening 
are cut. In Fig. 51, 850 denotes the endoscope and 851 denotes 
the treatment tool channel of the endoscope 850. 
[0028] In the conventional high-frequency cutting tool as 

^ described above, the bending amount of the distal end portion 

Q 

p of the flexible tube 801 is determined only by the pulling force 

03 

i2 of the conductive wire 802, and in accordance with the bending 

Ifl amount, the cutting depth 800A of the tissues is determined. 

[0029] However, the bending amount cannot be controlled 

FU accurately, and therefore, the cutting depth 800A may not be 

ru 



ru 



different from the intended amount. 



Summary of the Invention 



[0030] According to some embodiments of the invention, 

there is provided a measurement tool for an endoscope, with 
which a two-dimensional size of an object such as an ulcer can 
be measured relatively easily and accurately. 
[0031] According to some embodiments of the invention, 

there is provided a tubular treatment tool for an endoscope, 
which is configured such that the orientation of the distal end 
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portion thereof can be changed arbitrarily with operation of 
an operation unit, and can be inserted in the diverging tube 
located deep inside the bile duct or bronchial tubes. 
[0032] According to some embodiments of the invention, 

there is provided a bendable treatment tool for an endoscope, 
which has a relatively simple structure. Because of the simple 
structure, the tool may be cleaned easily, and is hard to 
malfunction. Further, due to its simple structure, the tool may 
be manufactured at a relatively low cost, and thus can be 
provided as a disposable tool. 

[0033] According to some embodiments of the invention, 

there is provided a measurement tool for an endoscope, which 
has a relatively high durability, and can be manufactured at 
a relatively low manufacturing cost. 

[0034] According to one embodiment of the invention, there 

is provided a catheter for an endoscope operable with an 

operation wire. The distal end portion of the catheter may be 

bent not only by pulling the operation wire but also pushing 

the operation wire so that the distal end portion of the flexible 

tube can be directed in a desired direction. 

[0035] According to some embodiments of the invention, 

there is provided a cytodiagnosis brush which can be cleaned 

and disinfected completely after usage, and can be used 

repeatedly without contagion among patients. 

[0036] According to some embodiments of the invention. 



there is provided a biopsy forceps, a direction of the distal 
end portion of which can be changed without employing a 
complicated mechanism and/or operation. 

[0037] According to one embodiment of the invention, there 

is provided a high-frequency cutting tool with which the bending 
amount of the distal end portion of the flexible tube is 
controlled accurately so that the cutting amount can be adjusted 
to the desired amount. 

[0038] In view of the above, according to the invention, 

there is provided a measurement tool for an endoscope, which 
is provided with a flexible shaft to be inserted in a treatment 
tool insertion channel of the endoscope, and an elastic sheet 
member secured to a distal end portion of the flexible shaft. 
[0039] Optionally, the distal end portion of the flexible 

shaft may be bendable at a position on the proximal end side 
with respect to the elastic sheet member, the distal end portion 
of the flexible shaft being bendable in response to an operation 
at a proximal end of the flexible shaft. 

[0040] Further optionally, the sheet member may include 

a substantially circular sheet. 

[0041] In this case, the sheet member may include a 

plurality of sheets having different diameters, the plurality 
of sheets being secured to the flexible shaft at different 
positions . 

[0042] The graduations may be formed on the sheet member. 
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[0043] In a particular case, the sheet member may be 

detachably secured to the flexible shaft, 

[0044] The measurement tool may further include an elastic 

annular sheet secured to the flexible shaft, the annular sheet 
surrounding the sheet member. 

[0045] According to another aspect, there is provided a 

tubular treatment tool for an endoscope, which includes a 
flexible tubular member, a groove traversing the flexible 
m tubular member in a direction of a diameter thereof being formed, 

q and an operation wire inserted in the flexible tubular member, 

jU the operation wire being movable relative to the flexible tube 

03 

y] along an axis of the flexible tube, a distal end of the operation 

s wire being secured to the flexible tube at a position on a distal 

O 

fU end side with respect to the groove. 

fli 

**l [0046] Optionally, the groove may have a V-shaped cross 

□ 

^ J section. 

[0047] Further, a tissue collecting device may be secured 

at the distal end of the flexible tube. 

[0048] According to a further aspect of the invention, 

there is provided a tubular treatment tool for an endoscope, 
which includes a flexible tubular member, at least one pair of 
grooves each traversing the flexible tubular member in a 
direction of a diameter thereof being formed, and an operation 
wire inserted in the flexible tubular member , the operation wire 
being movable relative to the flexible tube along an axis of 
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the flexible tube, the operation wire running outside of the 
tubular member through one of the pair of grooves and running 
inside of the tubular member so that the operation wire is 
located outside of the flexible tubular member between the pair 
of grooves, a distal end of the operation wire being secured 
to the flexible tube at a position on a distal end side with 
respect to the pair of grooves. 

[0049] Optionally, each of the grooves may have a V- shape 

cross section. 

[0050] Further optionally, at least one pair of grooves 

may include a plurality of pairs of grooves, the operation wire 
being located outside of the flexible tubular member between 
two grooves of each pair of the plurality of pair of grooves. 
[0051] In this case, the plurality of pairs of grooves may 

be located at different positions along the circumference of 
the flexible tubular member. 

[0052] Still optionally, a tissue collecting device may 

be secured at the distal end of the flexible tube. 
[0053] According to another aspect of the invention, there 

is provided a measurement tool for an endoscope, which is 
provided with a flexible tubular member, a groove traversing 
the flexible tubular member in a direction of a diameter thereof 
being formed, at least a distal end side, with respect to the 
groove, of the flexible tubular member being formed with 
graduations, and an operation wire inserted in the flexible 
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tubular member, the operation wire being movable relative to 
the flexible tube along an axis of the flexible tube, a distal 
end of the operation wire being secured to the flexible tubular 
member at a position on a distal end side with respect to the 
groove . 

[0054] Optionally, the groove may have a V-shaped cross 

section. 

[0055] Still optionally, a fluid injection mouth, which 

communicates with the flexible tubular member, may be provided 
at a proximal end portion of the flexible tubular member. 
[0056] According to a further aspect of the invention, 

there is provided a catheter for an endoscope, which is provided 
with a flexible tubular member through which fluid passes, a 
groove traversing the flexible tubular member in a direction 
of a diameter thereof being formed, the groove having a V-shaped 
cross section, and an operation wire inserted in the flexible 
tubular member, the operation wire being movable relative to 
the flexible tube along an axis of the flexible tube, a distal 
end of the operation wire being secured to the flexible tubular 
member at a position on a distal end side with respect to the 
groove, a pair of holes being formed on both sides, along an 
axis of the flexible tubular member, of the groove, the 
operation wire being inserted through the pair of holes so that 
the operation wire being located outside of the flexible tubular 
member at a position between the pair of holes. 
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[0057] According to a further aspect of the invention, 

there is provided a cytodiagnosis brush for an endoscope, which 
is provided with a flexible tubular member, a brush shaft, a 
brush being radially planted at a distal end portion of the brush 
shaft, and a stopper secured to the proximal end of the brush 
shaft, the stopper being fixed to the flexible tubular member 
at a distal end portion thereof, a fluid passage along an axis 
of the flexible tubular member being defined in the stopper. 
[0058] Optionally, a groove traversing the flexible 

tubular member in a direction of a diameter thereof may be formed, 
the groove having a V-shaped cross section, and the 
cytodiagnosis brush further comprises an operation wire 
inserted in the flexible tubular member, the operation wire 
being movable relative to the flexible tube along an axis of 
the flexible tube, a distal end of the operation wire being 
secured to the flexible tubular member at a position on a distal 
end side with respect to the groove, a pair of holes being formed 
on both sides, along an axis of the flexible tubular member, 
of the groove, the operation wire being inserted through the 
pair of holes so that the operation wire is located outside of 
the flexible tubular member at a position between the pair of 
holes . 

[0059] According to another aspect of the invention, there 

is provided a biopsy forceps for an endoscope, which is provided 
with a flexible tubular member, an operation wire inserted 
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through the flexible tubular member, a pair of forceps cups 
secured to the distal end of the flexible tubular member, a link 
mechanism with which the pair of forceps cups open and close 
upon operation of the operation wire, an incision being formed, 
from an outer surface of the flexible tubular member, at a distal 
end portion of the flexible tubular member along a direction 
of a diameter of the flexible tubular member. 
[0060] Optionally, an end of the incision may be located 

substantially at a position past the inner diameter of the 

Q 

PI flexible tubular member, 

jJi [0061] In a particular case, the incision is a slit. 

m 

HI Alternatively, the incision may be a groove having a V-shaped 

a cross section. 

[0062] According to a further aspect of the invention, 

there is provided a high-frequency cutting tool for an endoscope, 
which is provided with an electrically insulating flexible 
tubular member, at least one pair of grooves each traversing 
the flexible tubular member in a direction of a diameter thereof 
being formed, and a conductive wire inserted in the flexible 
tubular member, the conductive wire being movable relative to 
the flexible tube along an axis of the flexible tube, wherein 
a groove traversing the flexible tubular member in a direction 
of a diameter thereof is formed, the groove having a V-shaped 
cross section, a distal end of the conductive wire being secured 
to the flexible tubular member at a position on a distal end 



ru 
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side with respect to the groove, a pair of holes being formed 
on both sides, along an axis of the flexible tubular member, 
of the groove, the conductive wire being inserted through the 
pair of holes so that the operation wire is located outside of 
the flexible tubular member at a position between the pair of 
holes . 



Brief Description of the Accompanying Drawings 

[0063] Fig. 1 is a side view of a distal end portion of 

a measurement tool for an endoscope according to a first 
embodiment of the invention; 

[0064] Fig. 2 is a cross-sectional side view of a distal 

end portion of the measurement tool according to the first 
embodiment ; 

[0065] Fig. 3 is a cross-sectional view taken along line 

III-III of Fig. 2; 

[0066] Fig. 4 shows the measurement tool in use according 

to the first embodiment; 

[0067] Fig. 5 is a side view of a distal end portion of 

a measurement tool for an endoscope according to a second 
embodiment of the invention; 

[0068] Fig. 6 is a cross-sectional side view of a distal 

end portion of the measurement tool according to the second 
embodiment ; 
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[0069] Fig. 7 is a cross-sectional side view of a distal 

end portion of the measurement tool according to the third 
embodiment ; 

[0070] Fig. 8 is a cross-sectional side view of a distal 

end portion of the measurement tool according to the fourth 
embodiment ; 

[0071] Fig. 9 is a cross- sectional side view of a tubular 

treatment tool for an endoscope according to a first embodiment 
of the invention; 

[0072] Fig. 10 is a cross-sectional side view of a distal 

m 

M, end portion of the tubular treatment tool when the distal end 

00 

If! portion is bent; 

a [0073] Fig. 11 is a cross-sectional side view of the distal 
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end portion of the tubular treatment tool when the distal end 
portion is bent in a direction opposite to that shown in Fig. 
2; 

[0074] Fig. 12 illustrates the tubular treatment tool in 

use; 

[0075] Fig. 13 shows an operation wire fixing structure 

of a tubular treatment tool according to a second embodiment; 

[0076] Fig. 14 shows a groove of a tubular treatment tool 

according to a third embodiment of the invention; 

[0077] Fig. 15 shows a groove of a tubular treatment tool 

according to a fourth embodiment of the invention; 

[0078] Fig. 16 shows a tubular treatment tool according 
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to a fifth embodiment of the invention, a spoon being secured 
to the tip thereof; 

[0079] Fig. 17 shows a tubular treatment tool according 

to a sixth embodiment of the invention, a brush being secured 
to the tip thereof; 

[0080] Fig. 18 is a cross-sectional side view of a distal 

end portion of a bendable treatment tool according to a first 
embodiment of the invention; 

L , [0081] Fig. 19 is a cross -sectional side view of the distal 

O 

p5 end portion of the bendable treatment tool according to the 

IS 

first embodiment when the distal end portion is bent in one 

as 

yi direction; 

4 

» [0082] Fig. 20 is a cross-sectional side view of the distal 

fU end portion of the bendable treatment tool according to the 

ru 

U] first embodiment when the distal end portion is bent in another 

direction; 

[0083] Fig. 21 is a cross-sectional side view of a distal 

end portion of a bendable treatment tool according to a second 
embodiment of the invention; 

[0084] Fig. 22 is a side view of a distal end portion of 

a bendable treatment tool according to a third embodiment of 
the invention; 

[0085] Fig. 23 is a side view of the distal end portion 

of the bendable treatment tool according to the third embodiment 
when the distal end portion is bent; 
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[0086] Fig. 24 is a partially cross-sectional side view 

of a measurement tool for an endoscope according to a first 
embodiment of the invention; 

[0087] Fig. 25 is a partially cross-sectional side view 

of a distal end portion of the measurement tool according to 
the first embodiment, when the distal end portion is bent; 
[0088] Fig. 26 shows the measurement tool according to the 

first embodiment, when in use; 

[0089] Fig. 2 7 shows the measurement tool according to the 

first embodiment when in use; 

[0090] Fig. 28 shows the measurement tool according to the 

first embodiment when in use; 

[0091] Fig. 29 shows grooves formed on a measurement tool 

according to a second embodiment; 

[0092] Fig. 30 is a partially cross-sectional side view 

of a distal end portion of the measurement tool according to 
a third embodiment; 

[0093] Fig. 31 shows a measurement tool according to a 

fourth embodiment, when in use; 

[0094] Fig. 32 is a partially cross-sectional side view 

of a catheter for an endoscope according to a first embodiment 
of the invention; 

[0095] Fig. 33 is a cross-sectional view taken along line 

B-B of Fig. 32; 

[0096] Fig. 34 shows a cross-sectional side view of the 
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catheter according to the first embodiment, when the distal end 
portion is bent; 

[0097] Fig. 35 shows a cross- sectional side view of a 

conventional catheter when the distal end portion thereof is 
bent ; 

[0098] Fig. 36 is a cross-sectional side view of a distal 

end portion of a cytodiagnosis brush according to a first 
embodiment of the invention; 

^ [0099] Fig. 37 is a cross-sectional view taken along line 

m C-C of Fig. 36; 

m [0100] Fig. 38 is a partially cross-sectional side view 

88 

Uj showing an entire structure of the cytodiagnosis brush 

■P 

s according to the first embodiment; 

W [0101] Fig. 39 is a cross-sectional side view showing an 

ry 

yi entire structure of a cytodiagnosis brush according to a second 

Q 

^ embodiment ; 

[0102] Fig. 40 is a cross-sectional side view of the distal 

end portion of the cytodiagnosis brush according to the second 
embodiment ; 

[0103] Fig. 41 is a cross-sectional side view showing a 

distal end portion of a biopsy forceps according to a first 
embodiment when it is bent ; 

[0104] Fig. 42 is a cross- sectional side view showing a 

distal end portion of a biopsy forceps according to the first 
embodiment when it is straightened; 
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[0105] Fig. 43 schematically shows the biopsy forceps 

according to the first embodiment when in use; 

[0106] Fig. 44 schematically shows the biopsy forceps 

according to the first embodiment when in use; 

[0107] Fig. 45 is a cross-sectional side view showing a 

distal end portion of a biopsy forceps according to a second 

embodiment ; 

[0108] Fig. 46 schematically shows the conventional 

biopsy forceps when in use; 

[0109] Fig. 47 schematically shows the conventional 

biopsy forceps when in use; 

[0110] Fig. 48 schematically shows the conventional 

biopsy forceps when in use; 

[0111] Fig. 49 is a cross-sectional side view of a distal 

end portion of a high-frequency cutting tool according to an 
embodiment of the invention; 

[0112] Fig. 50 is a cross-sectional side view of the distal 

end portion of the high-frequency cutting tool according to the 
embodiment of the invention, when it is bent; 
[0113] Fig. 51 schematically shows the high-frequency 

cutting tool when in use; and 

[0114] Fig. 52 is a cross-sectional side view of a distal 

end portion of a conventional high-frequency cutting tool. 

Detailed Description of the Embodiments 



[0115] Hereinafter, embodiments according to the present 

invention will be described with reference to the accompanying 
drawings . 

FIRST-FOURTH EMBODIMENTS 

[0116] Fig. 1 is a side view of a distal end portion of 

a flexible shaft 1 which is to be inserted in an endoscopic 
instrument insertion channel of an endoscope. Fig, 2 is a 
cross- sectional side view of the flexible tube 1, and Fig. 3 
is a cross-sectional view taken along line III-III of Fig. 2. 
For example, an outer diameter of the flexible shaft 1 is 
approximately 2 mm, which is formed by a coil pipe made of a 
stainless steel wire. Specifically, the flexible shaft 1 
includes a flexible body la whose length is one to two meters, 
and a bendable portion lb which is a proximal end portion. The 
flexible body la and the bendable portion lb are connected via 
a link mechanism 2 . 

[0117] Through the flexible body la, an operation wire 3 

is inserted along the axis of the flexible body la. An operation 
unit of the endoscope is connected with the proximal end of the 
flexible body la of the flexible tube 1. The operation wire 3 
is movable in forward/backward direction in response to an 
operation of the operation unit. 

[0118] By operating the operation wire 3 to move toward 
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the proximal end (which will be referred to as a backward 
movement), the bendable portion lb rotates about a shaft 2a of 
the link mechanism 2, and the flexible tube 1 is bent at the 
link mechanism 2 as best seen in Fig. 2. The maximum bendable 
angle 0 is preferably within a range of 30° to 120°. More 
preferably, the maximum bendable angle 0 may be approximately 
90°. 

[0119] At an intermediate portion, along the axis, of the 

bendable portion lb, a circular sheet 5, whose diameter is 2-10 
mm is secured. The sheet 5 is made of elastic material such as 
a silicon rubber sheet which reforms its shape to a sheet like 
one after certain period of time even if it is bent. 
[0120] It should be noted that the sheet 5 need not be 

limited to one formed of silicon rubber. One formed of synthetic 
resin such as polyethylene, polyamide or the like can by used. 
If sufficient elasticity is achieved, a kind of paper may also 
be used. 

[0121] It is preferable that the sheet 5 has a color 

different from the color of the surface of the mucous membrane. 
Preferably, the color is non-red (including white). It may be 
convenient to use a half -transparent material, since the object 
can be observed through the half -transparent sheet. 
[0122] As shown in Fig. 3, the sheet 5 is adhered onto the 

bendable portion 5 such that the central portion of the sheet 
5 surrounds the outer circumferential surface of the bendable 



23 



portion lb. A plane in which the bendable portion lb bends is 
substantially perpendicular to the surface of the sheet 5. 
[0123] The measurement tool thus configured is inserted 

in the tool channel with the bendable portion lb straightened 
with respect to the flexible body la as shown by solid line in 
Fig. 1. It should be noted that, when the measurement tool is 
inserted in the treatment tool channel, the sheet 5 is bent or 
folded so that the sheet 5 can pass through the insertion 
channel. 

[0124] When the bendable portion lb is protruded from the 

distal end of the insertion channel, the sheet 5 restores its 
original shape due to its elasticity. Further, the bendable 
portion lb can be bent by operating the operation wire 3 at the 
operation unit as shown in Fig. 2. Thus, the sheet 5 can be 
located in front of an observation field A. 

[0125] By moving the flexible shaft 1 toward the ulcer 100 

so that the sheet 5 is located closely adjacent to the ulcer 
100, the two-dimensional size of the ulcer 100 can be measured 
using the gradations on the sheet 5. 

[0126] Fig. 5 shows the tip portion of a measurement tool 

according to the second embodiment. In the second embodiment, 
the flexible tube 1 is formed of tetraf luoroethylene resin. 
Instead of the link mechanism 2 employed in the first embodiment, 
a V-shaped groove 6 is formed in a direction of the diameter 
of the flexible tube 1. The tip end of the operation wire 3 is 
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fixed to the bendable portion lb. Therefore, if the operation 
wire 3 is pulled (i.e., moved backward), the flexible tube 1 
bends at the V-shaped groove 6. 

[0127] Further, a plurality of sheets 5 having different 

diameters are secured to the bendable portion lb at different 
axial positions. With this configuration, a suitable one of the 
sheets 5 can be used in accordance with the size of the ulcer 
100. 

[0128] It should be noted that, although the sheet having 

a larger diameter is provided on the distal end side of the 
bendable portion lb in Fig. 5, ones having smaller diameters 
may be arranged on the distal end side. 

[0129] Furthermore, in the second embodiment, as shown in 

Fig. 6, the sheet 5 is formed with a cylindrical through opening 
5a and elastically fitted on a smaller-diameter portion of the 
bendable portion lb. With this configuration, each sheet 5 can 
be rotated about the axis of the bendable portion lb. 
[0130] Therefore, even though the flexible shaft 1 should 

be inserted obliquely toward the ulcer 100, the sheet 5 can be 
oriented in parallel with the surface of the mucous membrane, 
which enables accurate measurement. 

[0131] Optionally, as shown in Fig. 7, the sheet 5 may be 

provided with gradations 7 . Further optionally, the cylindrical 
through opening 5b may be formed to have tapered shape having 
a larger diameter at the axial end side, so that the sheet 5 
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can be detached from the bendable portion lb. 
[0132] Still optionally, an annular sheet 5A, which is 

formed of elastic material, may be provided substantially 
co-centrically with respect to the sheet 5 (see Fig. 8). With 
this configuration, a measurable range can be enhanced. 

FIFTH -TENTH EMBODMENTS 

[0133] Fig. 9 shows a tubular treatment tool for an 

endoscope according to a first embodiment of the invention. 
[ 0134 ] In Fig . 9 , 201 denotes a flexible tube to be inserted 

in a treatment tool insertion channel. The flexible tube 1 is 
a tetraf luoroethylene resin tube or polyethylene resin tube, 
the outer diameter thereof being 1.5 to 2.5 mm, and the length 
thereof being 1 to 2 meters. 

[0135] At the tip end portion of the flexible tube 201, 

a groove 203 having a V-shaped cross section. Inside the 
flexible tube 1, an operation wire 202 which is formed of, for 
example, twisted stainless steel wires, are inserted along the 
axis thereof over the length thereof. The operation wire 202 
is movable along the axis of the flexible tube 201. 
[0136] At the tip end of the flexible tube 201, a metal 

chip 204 having a through hole in the axial direction is secured. 
The tip end of the operation wire 202 is secured to the inner 
circumference of the metal chip 204 by silver brazing or the 
like. Thus, the tip end of the operation wire 202 is fixed to 
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the tip end portion of the flexible tube 201. 
[0137] The treatment tool 210 is provided with an operation 

unit 210. The operation unit 210 includes a main barrel 211 to 
which the proximal end of the flexible tube 201 is connected. 
From the main barrel 211, a connection barrel 212 is protruded. 
By connecting an injector (not shown) to the connection barrel 
212, contrast medium or other liquid can be fed through the 
flexible tube 201. Further, through the flexible tube 201, 
suction can be done. 

[0138] The operation wire 202 runs through the main barrel 

211, and the rear side end of the main barrel 211 is connected 
with a finger hook 214. The portion of the operation wire 202 
from the main barrel 211 to the finger hook 214, a reinforcement 
pipe 215 made of stainless steel is provided to cover the 
operation wire 202. 

[0139] With the above -described configuration, by moving 

the finger hook 214 back and forth with respect to the main barrel 
11, the operation wire 202 moves back and forth, along the axis, 
inside the flexible tube 201. In Fig. 9, 213 denotes an O-ring 
which is used for sealing a space inside the main barrel 211 
and outside of the main barrel 211. The O-ring 213 closely 
contacts the outer circumference of the reinforce pipe 215. 
[0140] When the operation wire 202 is pulled (i.e. , moved 

backward) by moving the finger hook 213 in a rear direction (i.e. , 
right-hand side direction in Fig. 9), then, as shown in Fig. 



10, the tip end portion of the flexible tube 201 bends toward 
the groove 203 such that the V-shaped cross section becomes 
smaller. In an example shown in Figs. 9 and 10, the maximum 
bendable angle is set to 90 degrees. It should be noted that 
the maximum bendable angle is adjusted by setting an angle 
formed between both sides of the V-shape cross section of the 
groove 203. 

[0141] When the operation wire 202 is pushed (i.e. , moved 

m forward) by moving the finger hook 214 in a forward direction 

r j 

q (i.e., left-hand side direction in Fig. 9), then, as shown in 

09 

M= Fig. 11, the tip end portion of the flexible tube 201 bends in 

W 

yl a direction opposite to the groove 203. 

2 [0142] Thus, with the tubular treatment instrument for an 

fU endoscope according to this embodiment, the tip end portion 

res 

m (e.g., metal chip 204) of the flexible tube 201, which is 

iy protruded from the distal end of the insertion channel 251 of 

an endoscope 60 (see Fig. 12) , can be bent in a desired direction 
so that the tip end portion can be inserted in a branch tube 
located at a relatively deep level of bronchial tubes or a bile 
duct. Generally, such portions cannot be observed by eyes, and 
contrast medium may be injected and X-ray observation may be 
performed. 

[0143] The present invention is not limited to 

above-described configuration, and may be modified in various 
ways. For example, the metal chip 204 may be secured to the tip 
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end of the operation wire 202 in various ways. 
[0144] In Fig. 13, a metal chip 204M is formed to have a 

heart shape, and the tip end of the operation wire 202 is secured 
at the concave portion of the outer surface of the metal chip 
4M. Then, the metal chip 204M, together with the operation wire 
202, is press -fixed inside the tip end portion of the flexible 
tube 1 . 

[0145] In Fig. 14, a modification of the groove 203 is shown. 

In this modification, the cross-sectional shape of the groove 
203 is modified such that the summit of the upended V- shape has 
a predetermined length of a level portion. With this 
configuration, the flexible tube 201 may easily bend in response 
to operation of the operation wire 202. 

[0146] In Fig. 15, the groove 203 is formed such that an 

operation unit side of the V-shaped cross-section inclines 
steeply, and a tip end side of the V-shaped cross-section gently 
inclines. With this configuration, when the flexible tube 201 
is retracted and the tip end portion of the flexible tube 201 
is withdrawn into the treatment tool insertion channel 251, the 
groove 3 may not be hooked at the end of the treatment tool 
insertion channel 251. 

[0147] As shown in Figs. 16 and 17, a spoon tool 204A or 

a brush tool 204B may be secured instead of the metal chip 204. 
With such configurations, tissues can be endoscopically 
collected from the branch tube located at deep inside the bile 



duct or bronchial tubes . 

[0148] Also in such a case, by injecting contrast medium 

through the connection barrel 212, the flexible tube 201 can 
be inserted into a desired tube, which cannot be observed by 
eyes, with monitoring X-ray images. 

[0149] The tools for collecting tissues are generally 

provided with a sheath made from metal coil having a tendency 
to be straighten. By employing the above configurations as shown 
in Figs. 16 and 17, the flexible tube 201 can be inserted easily 
since it follows the curvature of the bile duct or bronchial 
tubes, and therefore, the flexible tube 201 can be inserted into 
a deep portion. 

ELEVENTH -THIRTEENTH EMBODMENTS 

[0150] Fig. 18 is a cross-sectional side view of a distal 

end portion of a bendable treatment tool according to a first 
embodiment of the invention. 

[0151] In Fig. 18, numeral 301 denotes a flexible tube, 

which is to be inserted in a treatment tool insertion channel. 
At the distal end of the flexible tube 301, a spoon tool 302, 
which is formed with a cutting edge at the peripheral thereof, 
for collecting human tissues is secured. 

[0152] As the flexible tube 301, tetraf luoroethylene 

resin tube or polyethylene tube may be used. An outer diameter 
of the flexible tube is approximately 1.5-2.5 mm and the length 
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is 1-2 m. 

[0153] At the distal end portion of the flexible tube 301, 

a pair of grooves 303a and 303b, each having a V-shaped 
cross-section and extending in a direction perpendicular to the 
axis of the flexible tube 301, are formed with a predetermined 
interval therebetween along the axis of the flexible tube 301. 
[0154] Inside the flexible tube 301 , an operation wire 304 , 

which is formed from twisted stainless-steel wires, is inserted 

1^ over the entire length of the flexible tube 301. The operation 

Q 

p wire 304 is movable back and forth along the axis of the flexible 

m 

tsrw 

tube 301. The operation wire 304 can be operated arbitrarily 
iff from a proximal end (i.e. , right-hand side in Fig. 18) thereof, 

a [0155] The distal end 304a of the operation wire 304 is 

rU secured to the spoon tool by brazing or the like, thereby the 

3 S? 

Ml distal end 4a of the wire 304 is secured to the distal end of 

Q 

• y the flexible tube 301. It should be noted that the distal end 

304a of the wire 304 may be directly secured onto the distal 
end of the flexible tube 301. 

[0156] As shown in Fig. 18, the operation wire 304 runs 

out through the groove 303a and enters inside the flexible tube 
301 through the groove 303b. Between the grooves 303a and 303b, 
the operation wire 304 runs along the outer circumference of 
the flexible tube 301. 

[0157] When the operation wire 304 is pulled at the 

proximal end side thereof (i.e., moved in the right-hand side 
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in Fig. 18) , as shown in Fig. 19, the distal end portion of the 
flexible tube 1 bends at the grooves 303a and 303b in a direction 
of a tissue-collecting surface 302a side of the spoon tool 302. 
[0158] When the operation wire 304 is pushed at the 

proximal end side (i.e. , moved in the left-hand side direction 
in Fig. 1), as shown in Fig. 20, the distal end portion of the 
flexible tube 1 bends, at the grooves 303a and 303b, in a 
direction opposite to the tissue-collecting surface 302a of the 
spoon tool 302. 

[0159] As described above, according to the embodiment, 

only by forming a pair of grooves 303a and 303b, the distal end 
portion of the flexible tube 301 can be made bendable, without 
employing link members as in the conventional art. 
[0160] Fig. 21 is a cross-sectional side view of a distal 

end portion of a bendable treatment tool according to a second 
embodiment of the invention. In this embodiment, two pairs of 
the grooves 303a and 303b are formed. The operation wire 304 
is lead out from the grooves 303a and inserted inside the 
flexible tube 301 through the grooves 303b. By forming a 
plurality of pairs of grooves 303a and 303b, the distal end 
portion of the flexible tube 301 can be bent smoothly at a 
relatively large radius of curvature. 

[0161] Fig. 22 is a side view of a distal end portion of 

a bendable treatment tool according to a third embodiment of 
the invention. In the third embodiment, at the distal end of 
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the flexible tube 301 , a brush tool 312 is secured for collecting 
the human tissues. Further, in the third embodiment, the two 
pairs of the grooves 303a and 303b are formed at different 
positions along the circumferential direction of the flexible 
tube 301. 

[0162] According to this embodiment, if the operation wire 

304 is pulled (i.e., moved in the right-hand side in Fig. 22), 
the distal end portion of the flexible tube 1 is bent in a twisted 
direction as shown in Fig. 23 (the operation wire 304 is omitted 
from the drawing for the sake of simplicity) . Thus, the distal 
end portion of the flexible tube 301 may be smoothly inserted 
in a three-dimensionally curved organs such as a deep portion 
of a bronchial tube. 

FOURTEENTH -SEVENTEENTH EMBODIMENTS 

[0163] Fig. 24 is a partially cross-sectional side view 

of a measurement tool for an endoscope according to a first 
embodiment of the invention . 

[0164] In Fig. 24, numeral 401 denotes a flexible tube, 

which is to be inserted in a treatment tool insertion channel. 
As the flexible tube 401, tetraf luoroethylene resin tube or 
polyethylene tube may be used. An outer diameter of the flexible 
tube is approximately 1.5-2.5 mm and the length is 1-2 m. 
[0165] On a rear side with respect to the distal end of 

the flexible tube 401 by 10-50 mm, a groove 403 traversing the 
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flexible tube 1 in the diameter direction, and having a V-shaped 
cross section is formed. Inside the flexible tube 1, an 
operation wire 402 formed of twisted stainless steel wires are 
inserted over the entire length thereof. The operation wire 402 
is movable in the axis of the flexible tube 401. 
[0166] At the distal end of the flexible tube 401, a 

cylindrical metal chip 404 having a through hole in the axial 
direction is secured. The distal end of the operation wire 402 
is silver brazed to the metal chip 404 , thereby the distal end 
of the operation wire 402 is secured to the distal end of the 
flexible tube 401. It should be noted that the above structure 
is an exemplary structure, and the distal end of the operation 
wire 402 may be secured to the flexible tube 401 at any position 
on the distal end side with respect to the groove 403. 
[0167] On the outer surface of the flexible tube 4 01 on 

the distal end side portion 401a with respect to the groove 403, 
circular gradations 405 are formed at a predetermined interval 
of, for example, 5 mm. Preferably, the graduations 405 are 
formed to have a color (e.g., blue) which can be clearly 
distinguished from the mucous membrane. 

[0168] The proximal end of the flexible tube 401 is 

connected with an operation unit 410. Specifically, the 
operation unit includes a main barrel 411 which is connected 
with the flexible tube 401. On a side portion of the main barrel 
411 , a connection barrel 412 is protruded. The connection barrel 
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412 communicates with the flexible tube 401, and a end portion 
of the connection barrel 412 defines an injection mouth 412a. 
With this configuration, by connecting an injector or the like 
(not shown) to the connection barrel 412, through which water 
or any other liquid can be fed in the flexible tube 401 . Further, 
suction can be performed through the flexible tube 401 and the 
connection barrel 412. 

[0169] The operation wire 402 runs straight through the 

main barrel 411, and the proximal end of the operation wire 402 
is connected with a finger hook 414 . The portion of the operation 
wire 402 from the main barrel 411 to the finger hook 414, a 
stainless -steel reinforcement pipe 415 is provided to cover the 
operation wire 402 to prevent the same from bending. 
[0170] With the above-described configuration, by moving 

the finger hook 414 back and forth with respect to the main barrel 
11, the operation wire 402 moves back and forth, along the axis, 
inside the flexible tube 401. In Fig. 24, 413 denotes an O-ring 
which is used for sealing a space inside the main barrel 411 
and outside of the main barrel 411. The O-ring 413 closely 
contacts the outer circumference of the reinforcement pipe 415. 
[0171] With the above-described configuration, by moving 

the finger hook 414 back and forth with respect to the main barrel 
411, as shown in Fig. 25, the distal end portion 401a of the 
flexible tube 401 is bent on the groove 403 side at the groove 
403. The maximum bending angle of the distal end portion 401a 
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can be adjusted by the cross-sectional shape of the groove 403. 
[0172 ] As shown in Fig . 26 , by making the distal end portion 

401a from the insertion channel 451 of the endoscope 450, and 
bending the distal end portion 401a aside, the graduations 405 
can be observed in an observation field A. Thus, using the 
graduations 5, the size of an object such as an ulcer can be 
measured. 

[0173] When necessary, an injector may be connected to the 

connection barrel 412 to feed water, thereby mucilaginous 
solution or blood on the mucous membrane can be washed away with 
the water as shown in Fig. 27. 

[0174] In this case, if the distal end portion la of the 

flexible tube 401 is straightened as shown in Fig. 28, part of 
the water may leak from the groove 403. However, most of the 
water is ejected from the distal end of the flexible tube 401, 
and the mucilaginous solution or blood will be washed away. 
[0175] The present invention is not limited to the 

above -described configuration, and can by modified in various 
ways. For example, the groove 403 can be modified such that the 
bottom of the groove 403 may be formed to have a rounded portion 
as shown in Fig. 29. With this configuration, the durability 
against repetitive bending will be improved. 

[0176] As shown in Fig. 30, the flexible tube 401 may be 

configured such that the metal chip 404 completely close the 
opening of the flexible tube 401 at the distal end thereof. With 
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this configuration, all the liquid fed from the connection 
barrel 412 will be ejected from the groove 403. 
[017 7] Optionally, as shown in Fig. 31, graduations 405M 

may be provided on the outer circumferential of the flexible 
tube 401 on the rear side with respect to the groove 403. With 
this configuration, by bending the distal end portion la, and 
a length from the groove 403 to a proximal side portion of a 
lumen, in which the flexible tube 401 is inserted, can be 
measured. In this case, if the color and/or thickness and/or 
number of the graduations at each point is different from the 
graduation at another point, measurement can be performed 
easily. 

EIGHTEENTH EMBODIMENT 

[0178] Fig. 32 is a cross-sectional side view showing an 

entire structure of a catheter for an endoscope according to 
a first embodiment of the invention. 

[0179] The catheter includes a flexible tube 501 which is 

to be inserted in a treatment tool insertion channel of an 
endoscope (not shown). The flexible tube 501 is made of 
tetraf luoroethylene resin, inner /outer diameters of which are 
approximately 1 mm/ 2 mm. 

[0180] Inside the flexible tube 501, an operation wire 502 

formed of twisted stainless -steel wires over the entire length 
of the flexible tube 501. The diameter of the operation wire 
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502 is sufficiently small so that it does not prevent flow of 



liquid inside the flexible tube 501. The operation wire 502 is 



movable along the axis of the flexible tube 501. 



[0181] At a distal end portion of the flexible tube 501 



(i.e., at a position 1-5 cm spaced from the distal end of the 



flexible tube 1), a groove 505, which extends in a direction 



perpendicular to the axis of the flexible tube 501 and has a 



V-shaped cross section, is formed. The depth of the groove 505 



is set to traverse the inner diameter, and thus, the thickness 

y of the flexible tube 1 remains without being formed with groove 

_ _ _ 

u 505 • 

03 

|S [0182] Further, the bottom of the groove 505 is formed to 

jz 

a have a curved surface. Therefore, the flexible tube 501 may not 

fU be cracked even if it is bent at the groove repeatedly. A pair 

fz i 

IJ1 of holes 503 are formed on the flexible tube 501 with the groove 

Q 

fU 504 located therebetween. The operation wire 502 is inserted 



through the holes 503 so that the operation wire 502 is located 



outside the flexible tube 501 at a portion between the two holes 



503. 



[0183] The distal end of the operation wire 502 is silver 



brazed to a stopper 506 which is made of, for example. 



stainless-steel. The stopper 506 is provided at a position on 



the distal end side of the groove 505 of the flexible tube 501. 



[0184] Fig. 33 is a cross-sectional view of the stopper 



506 taken along line B-B of Fig. 32. The stopper 506 is a pipe 
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member which is inscribed in the flexible tube 501. A portion 
of the stopper 506 at which the operation wire 2 is secured is 
formed as a concave portion, and a liquid flowing path 507 is 
defined in the axial direction thereof. 

[0185] As shown in Fig. 32, the distal end portion of the 

flexible tube 1 is configured such that the distal end side with 
respect to the stopper 506 is tapered to have a smaller diameter 
at the portion closer to the end. With this configuration, the 
stopper 6 does not move freely to the distal end portion. 
Accordingly, the stopper 506 is fixed in the flexible tube 501. 
[0186] An operation unit 510 is connected to the proximal 

end of the flexible tube 501. A connection mouth 512 
communicating the flexible tube is protruded on a main barrel 
511. By connecting an injector of the like to the connection 
mouth 512, injection of chemicals or suction can be performed. 
In Fig. 1, 514 denotes an O-ring for sealing. By fastening or 
releasing a screw 515, the deformation amount of the O-ring 514 
can be adjusted. 

[0187] By moving a finger hook 513, which is connected to 

the proximal end of the operation wire 502, relative to the main 
barrel 511, the operation wire 502 moves back and forth along 
the axis of the flexible tube, thereby the distal end portion 
of the flexible tube can be bent arbitrarily. 
[0188] Fig. 34 shows a cross-sectional side view of the 

flexible tube 501. When the operation wire 502 is pulled at the 
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operation unit 510, the distal end portion of the flexible tube 
501 bends in a direction where the groove 505 closes, as 
indicated by dotted lines . 

[0189] If the operation wire 502 is pushed at the operation 

unit 510, as shown in Fig. 34, the distal end portion of the 
flexible tube 1 in a direction where the groove 505 opens wider, 
as indicated by solid lines in Fig. 34. 

[0190] With this configuration, a resistive force against 

the movement of the wire 502 is a force necessary for bending 
the flexible tube 1 at the groove 505. Thus, even when the 
operation wire 502 is pushed, the flexible tube 501 can be bent. 
[0191] As described above, according to the 

above-described embodiment, the distal end portion of the 
flexible tube 501 can be bent in both directions at the position 
where the groove 505 is formed. Therefore, the flexible tube 
can be directed to the desired position easily. 

NINTEENTH AND TWENTIETH EMBODIMENTS 

[0192] Fig. 38 shows a partially cross-sectional side view 

of a cytodiagnosis brush for an endoscope according to a first 
embodiment. In Fig. 38, 601 denotes a flexible tube to be 
inserted in a treatment tool channel of an endoscope. The 
flexible tube 601 is made of, for example, tetraf luoroethylene 
resin . 

[0193] At the proximal end of the flexible tube 601, a 
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connection mouth piece 610 is connected. At the distal end of 
the flexible tube 601, a brush shaft 611 provided with radially- 
planted brush 612. 

[0194] Fig. 36 shows a distal end portion of the flexible 

tube 601. The brush 612 is provided at the distal end portion 
of the shaft 611, and the remaining portion of the shaft 611 
is inserted in the flexible tube 601. The proximal end of the 
shaft 611 is secured with a stopper 602. The stopper 602 is fixed 
to the distal end portion of the flexible tube 1 by heat-reducing 

Q the diameter of the flexible tube 601 at both sides of the stopper 

[Ms 602. 

[0195] Fig. 37 shows a cross-sectional view taken along 

line C-C of Fig. 36. The stopper 602 is made of a 
stainless -steel pipe formed with a concave portion, to which 
the proximal end of the shaft 611 is silver brazed. 
[0196] An area of the stopper 602, which is not closed by 

the brush, defines a liquid path 603. That is, the proximal end 
side of the flexible tube 601 communicates with the distal end 
side thereof without being closed by the stopper 602. 
[0197] Thus, when cleaning fluid or disinfecting fluid is 

injected to the flexible tube 1 through the connection mouth 
310, the fluid passes through the liquid path and is fed out 
of the distal end of the flexible tube 601. Therefore, the 
flexible tube 601 can be cleaned and/or disinfected over the 
entire length thereof, reliably and relatively easily. 
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[0198] Fig. 39 shows the cytodiagnosis brush for an 

endoscope according to a second embodiment. In this embodiment, 
an operation wire 605 formed of twisted stainless-steel wires 
are inserted in the flexible tube 601 from the proximal end to 
the distal end portion thereof. 

[0199] The operation wire 605 has a sufficiently small 

diameter in comparison to the inner diameter of the flexible 
tube 1 so that it does not obstruct the flow of liquid inside 
y, the fl exible tube 601. The operation wire 5 is movable, in the 

p flexible tube 601. in a direction of the axis of the flexible 

yi tube 601. 

m 1 0200 ] At a position close to the distal end of the flexible 

tube 601 (i.e. , 1-5 cm from the distal end) , a groove 604 having 
a V-shaped cross section is formed. 

[0201] The depth of the groove 604 is set to traverse the 

inner diameter of the flexible tube 601. Thus, a portion of the 
flexible tube 601 located at the bottom of the V-shaped groove 
4 remains uncut. Further, the bottom of the V-shaped groove 604 
is formed to have a curved surface but not an edge. Therefore, 
even if the flexible tube 601 is repeatedly bent at the groove 
604 , a crack or the like will not be formed on the flexible tube 
601. 

[0202] As shown in Fig. 39, the flexible tube 601 is formed 

with a pair of holes with the groove 604 located therebetween. 
The operation wire 605 is inserted through the pair of holes 
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606 such that the operation wire 605 is located outside the 
flexible tube 1 between the pair of holes 606. 
[0203] The distal end of the operation wire 605 is silver 

brazed to a stopper 602 which is arranged, inside the flexible 
tube 601, at a position on a distal end side with respect to 
the groove 604. The proximal end of the shaft 611 of the brush 
is also silver brazed to the stopper 602. 

[0204] to the proximal end of the flexible tube 601, an 

operation unit 620 is connected. The operation unit 620 includes 
a main body 621 and a connection mouth 10, which communicates 
with the flexible tube 601, is protruded from the main body 621. 
By coupling an injector or the like to the connection mouth 610. 
fluid can be injected inside the flexible tube 601. In Fig. 39 . 
624 denotes an O-ring for sealing. 

[0205] The proximal end of the operation wire 605 is 

connected to a finger hook 623. By moving the finger hook 623 
relative to the main body 621, the operation wire 605 can be 
moved along the axis of the flexible tube 601. thereby bending 
the distal end portion of the flexible tube 601. 
[0206] Fig. 40 shows a cross-sectional view of the distal 

end portion of the flexible tube 601. When the operation wire 
605 is pulled at the operation unit 620, the distal end portion 
of the flexible tube 601 bends, at the groove 604, in a direction 
in which the V-shaped groove 604 is closed as indicated by 
two-dotted lines in Fig 40. 
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[0207] when the operation wire 5 is pushed at the operation 

unit 620, the flexible tube 1 is bent in a direction where the 
V-shaped groove 604 opens wider, as indicated by solid lines 
in Fig. 40. With this structure, since the liquid path is defined 
and stopper does not block the flow of fluid, the entire length 
of the flexible tube 601 can be cleaned and/or disinfected 
reliably and easily. 

[0208] it should be noted that above -described structures 

are examples , and various modification can be made. For example, 
the stopper 602 may be formed as a hollow cylindrical member, 
and the shaft of the brush 611 may be secured on the inner surface 
of the hollow- cylindrical stopper 602. 

TWENTY- FIRST AND TWENTY- SECOND EMBODIMENTS 

[0209] Fig. 42 is a cross- sectional side view of a biopsy 

forceps according to a first embodiment of the invention. The 
biopsy forceps has a flexible tube 701 made of, for example, 
tetraf luoroethylene resin. 

[0210] Inside the flexible tube 701, an operation wire 705 

is inserted over the entire length of the flexible tube 701. 
The operation wire 705 is movable in the flexible tube 701 in 
the axial direction thereof. Specifically, an operation unit 
is secured to the proximal end of the flexible tube 701, and 
the operation wire 705 is operated at the operation unit (not 
shown) . 
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[0211] At the distal end of the flexible tube 701 , a support 

frame 703 is fixed. At the tip portion of the support frame 703, 
a pair of forceps cups are supported such that they are 
opened/closed about the rotation shaft 704. 

[0212] Between the operation wire 705 and the forceps cups 

702, a pantograph type link mechanism 706. By operating the 
operation wire 705, the pair of forceps cups 702 are opened (as 
indicated by two-dotted lines) or closed (as indicated by solid 
lines) about the rotation shaft 704. 

[0213] At a portion close to the distal end of the flexible 

tube 701 (e.g., several millimeters to ten and several 
millimeters from the forceps cups), an incision 710 is formed 
from the outer surface of the flexible tube 701 along its 
diameter. The end of the incision 710 is located at a position 
passed through the inside of the flexible tube 701, and the 
proximal end side portion of the flexible tube 701 and the distal 
end side portion thereof are connected by the remaining portion 
of the flexible tube 701 where the incision is formed. 
[0214] When the operation wire 5 is pushed at the operation 

unit, the force affects the distal end portion of the flexible 
tube 701, the distal end portion of the flexible tube 701 bends 
in a direction where the incision 710 opens, as shown in Fig. 
41. 

[0215] Therefore, as shown in Fig. 43, at a branched 

portion of a deep bronchial tube where the endoscope 750 is 
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normally difficult to enter, by bending the distal end portion 
of the flexible tube 701, the biopsy forceps can be directed 
to a tube having the tumor 100. 

[0216] Further, as shown in Fig. 44, by bending the distal 

end portion of the flexible tube 701 at the incision 100, the 
tissues can be collected with the forceps cups 702 abutting 
against the root area of the tumor 100. Thus, accuracy in 
diagnosing the invasion area of malignant lesion is improved. 
[0217] it should be noted that the above-described 

configuration is an example, and various modification may be 
available. For example, as shown in Fig. 45, the incision may 
be formed to have a V-shaped cross section, and the operation 
wire 705 is located on the outside of the flexible tube between 
a pair of holes 711, which are formed to have the incision 710 
therebetween . 

[0218] With this configuration, by operating the 

operation wire 705, the distal end portion of the flexible tube 
1 can be directed in both sides (as indicated by two-dotted 
lines) with respect to a neutral position (which is indicated 
by solid lines) . 



TWENTY-THIRD EMBODIMENT 

[0219] Fig. 49 is a cross -sectional side view showing a 

distal end portion of a high-frequency cutting tool for an 
endoscope according to an embodiment of the invention. 
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[0220] The high-frequency cutting tool includes an 

electrically insulating flexible tube 801 which is to be 
inserted in a treatment tool insertion channel of an endoscope 
(not shown). The flexible tube 801 is made of 
tetraf luoroethylene resin, inner/outer diameters of which are 
approximately 1 mm/ 2 mm. 

[0221] Inside the flexible tube 801, a flexible conductive 

wire 802 formed of twisted stainless- steel wires is inserted 
over the entire length of the flexible tube 801. The conductive 
wire 802 is movable along the axis of the flexible tube 801 at 
an operation unit (not shown) . Further, the conductive wire 802 
is connected to a high-frequency power supply code at the 
operation unit, and the high-frequency power is arbitrarily 
applied. 

[0222] At a distal end portion of the flexible tube 801 

(i.e., at a position 1-5 cm spaced from the distal end of the 
flexible tube 1), a groove 805, which extends in a direction 
perpendicular to the axis of the flexible tube 801 and has a 
V-shaped cross section, is formed. The depth of the groove 805 
is set to traverse the inner diameter, and thus, the thickness 
of the flexible tube 801 remains uncut. 

[0223] Further, the bottom of the groove 5 is formed to 

have a curved surface. Therefore, the flexible tube 801 may not 
be cracked even if it is bent at the groove repeatedly. A pair 
of holes 803 are formed on the flexible tube 801 with the groove 
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804 located therebetween. The conductive wire 802 is inserted 
through the holes 803 so that the conductive wire 802 is located 
outside the flexible tube 801 at a portion between the two holes 
803. 



tapered (i.e., formed to have a smaller diameter at a distal 
end side) . Inside the tapered portion of the flexible tube 801, 
a stopper 806, which is fixed on the distal end of the conductive 
wire 802, is fitted in so that the stopper is fixed to the 
flexible tube 801. 

[0225] By pulling the conductive wire 802 at the operation 

unit, the distal end portion of the flexible tube 801 is bent. 
Since the portion formed with the groove 80 5 is much easier to 
bend than the other portion, bending is achieved mostly at the 
position where the groove 805 is formed, as shown in Fig. 50. 
[0226] After the groove 805 is completely closed, the other 

portion starts to bend. However, in such a case, the force 
required for pulling the conductive wire 802 increases greatly, 
and therefore, the operator can recognize the bending condition 
of the tool. 

[0227] Thus, if the pulling operation of the conductive 

wire 802 is stopped when the force necessary for pulling the 
conductive wire 802 increases remarkably, the distal end 
portion of the flexible tube 801 is bent at a predetermined 
bending amount. Therefore, the human tissues can be cut at a 



[0224] 



The distal end portion of the flexible tube 801 is 



48 . 



+ 



desired depth A. 

[0228] it should be noted that the cutting depth A can be 

adjusted by distances P and Q (i.e. . distances from the groove 
805 and the holes 803). 

[0229] Although twenty- three embodiments are described 

separately, any suitable combination among the above -described 
embodiments and variation of the same should also be the subject 
of the present invention. 
£ [0230] The present disclosure relates to the subject 

matters contained in Japanese Patent Applications No. 
2001-050545. filed on February 26 . 2001, No. 2001-051580, filed 
on February 27, 2001, No. 2001-056076, filed on March 1, 2001, 
No. 2001-056212, filed on March 1. 2001, No. 2001-196466, filed 
on June 28, 2001. No. 2001-217503, filed on July 18, 2001, and 
No. 2001-217504. filed on July 18, 2001, and No. 2001-218138, 
filed on July 18. 2001. which are expressly incorporated herein 
by reference in their entireties. 
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